The preparation and full NMR (1H,13C and 31p) characterisation of three R3PAu(2mba) complexes, where R Et, Ph and Cy, and 2mba is the anion derived from 2-mercaptobenzoic acid is reported. An interesting solvent dependence in the H spectra is rationalised in terms of competing intra-and inter-molecular hydrogen bonding. An X-ray analysis of the [Ph3PAu(2mba)] species reveals a linear P--Au--S arrangement and association in the lattice via the familar carboxylic acid dimer motif. The in vitro cytotoxicity against seven human tumour lines is also described. The complexes display moderate to very high activity. Particularly noteworthy is their greater activity against the H226 cell line (non-small cell lung cancer) compared with that displayed by a range of cytotoxic drugs.
Introduction
The use of gold complexes in the treatment of rheumatoid arthritis is well known [1] [2] [3] . Two classes of complexes are used in this context, namely, polymeric, water soluble gold thiolates such as myocrisin (sodium aurothiomalate) and solganol (aurothioglucose) as well as monomeric, lipophilic auranofin ([(1-thi--D-gucpyranse-2346-tetraacetat-s)(triethyphsphine)gd()) Given their clinical use, a logical extension of the study of gold complexes is an exploration of their potential use as anti-tumour agents [e.g. 1 -3] . As a continuation of a program investigating the antitumour activity of phosphinegold(I) thiolates [4, 5] , i.e. complexes containing the P--Au---S arrangement as found in auranofin, the in vitro cytotoxicity of three R3PAu(2mba) complexes is reported where R Et, Ph and Cy, and 2mba is the anion derived from 2-mercaptobenzoic acid. The preparation of these complexes has been reported in the patent [6, 7] and chemical literature [8] , and the crystal structure determination of the R Cy complex is also known [8] .
Experimental General
Analytical grade solvents were used without further purification. 1H (7.5, 7.5, (7.8, 7.8, (7.4, 7.4, (7.6, 7.6, (7.5, 7.5, (7. 2) (7.5, 7.5, (7.6, 7.6, 1.4) 1.7) 1.6) 1.6) 1.8) 1.5) 1.5) (7.4) (7.5, 7.5, (7.5, 7.5, (7.7, 7.7, (7.4, 7.4 Figure 2 shows the proposed structures of [Cy3PAu(2mba)] in 100 % CDCl 3 (a) and 100 % .
In CDCI3 (a), the anisotropic effects of the carbonyl -bond are facilitated by the intramolecular O-H...S hydrogen bonding locking the -CO2H moiety into position. The ppm shift clearly indicates that this orientation does not also exist in DMSO-d6, i.e. H6 is no longer in the deshielding region of the carbonyl -bond. The polar DMSO-d6 molecules must disrupt the intramoleculr hydrogen bonds with the formation of Q-H...DMSO-d6 intermolecular hydrogen bonds facilitated by bond rotation around the C-C bond joining the phenyl ring to the -CO2H moiety, as shown in Figure 2 ( Vol. 6, No. 1, 1999 Characterisation and In Vitro Cytotoxicity of TriorganophosphinegoM (1) 2-Mercaptobenzoate Complexes Molecular structure of [Ph3PAu(2mba)]
The molecular structure of [Ph3PAu(2mba) ].is illustrated in Figure 3 and selected interatomic parameters are collected in Table 3 . The gold atom exists in an almost linear geometry defined by a sulfur atom derived from the 2mba anion and the phosphorus atom; S--Au--P is 173.1(1) . The Au--S and Au--P distances of 2.298(3) ,& and 2.269(3) A, respectively are comparable to the equivalent distances of 2.313(1) and 2.271(1) A, respectively found in the R Cy analogue [8] . As can be noted from Figure the carboxyl residue is orientated so as to place the carbonyl O(1) atom in close proximity to the gold atom. The Au...O(1) separation of 3.193(8) A is close to the sum of the van der Waals radii of these atoms of 3.20 ,&, [17] and thus, does not represent a significant bonding interaction. The 2mba ligand is not planar as seen in the C(2)/C(1)/C(1')/O(1) torsion angle of 37 (2) . Further twisting about the C(1 )--C(1') bond could result in a tighter interaction between the gold and O (1) [8] , an alternative conformation of the 2mba ligand is found such that the carboxyl residue is directed away from the gold centre and is best described as adopting an exo conformation as opposed to a endo conformation as for the R Ph structure; see [24] . It is pertinent to note that, often, the in vitro activity of the studied organotin compounds is much greater than that displayed by the R3PAu(2mba) complexes described herein.
